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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a film having good adhesivity and electric characteristics and 
excellent flame retardancy and useful for flat cables by forming an adhesive layer on a film substrate 
comprising a thermoplastic polyester resin. 

SOLUTION: (B) An adhesive layer is formed on (A) a film substrate comprising a thermoplastic 
polyester resin, and the component A and/or the component B are changed into fiame-retardant 
components, respectively, with (C) a phosphorous flame retardant. The component A is preferably 
formed from polyethylene terephthalate alone or the mixture of polybutylene terephthalate with a 
polyester elastomer. The component C includes a phosphorus compound and/or ammonium 
polyphosphate. The component C is compounded in an amount of 5-200 pts.wt. per 100 pts.wt. of the 
component A. The obtained films are thermally adhered so that the adhesive layers are faced to each 
other. When a conductor having a wiring pattern therein is nipped with both the adhesive layers, a flat 
cable is obtained. 
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* NOTICES * 

JPO and NCXPX are not responsible for any 
dcunages caused by tbe use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The non halogen fire retardancy adhesive property film which is an adhesive film with which the 
adhesives layer was formed on the film base material which consists of thermoplastic polyester system resin, 
and is characterized by carrying out flameproofmg of the above-mentioned base material and/or the binder 
layer by the phosphorus series flame retardant. 

[Claim 2] The non halogen fire retardancy adhesive property film with which a base material according to 
claim 1 is characterized by being formed from the mixture of a polybutylene terephthalate independent or 
polybutylene terephthalate, and a polyester system elastomer. 

[Claim 3] The flat cable which thermal melting arrival is carried out so that the adhesives layers of a non 
halogen fire retardancy adhesive property film according to claim 1 or 2 may counter, and is characterized 
by putting the conductor in which the circuit pattern was formed among both adhesives layers. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] _ , 

[Field of the Invention] This invention relates to the flat cable which used a non halogen fire retardancy 

adhesive property film and it. 

[0002] . , . 

[Description of the Prior Art] The flat cable with which the cross section covered with electnc msulation 
resin conventionally the conductor which has two or more flat circuit patterns in the shape of sandwiches 
from both sides in the mounting technology of an electric wire is used widely because of the increase in 
efficiency of a wiring activity. Such a flat cable is indicated by JP,5-282922,A, it is lightweight, and since 
installation is easy, especially in the auto industry, the adoption is considered for the increase in efficiency 
of a wiring activity, or lightweight-izing of a car body. 

[0003] In recent years, although the apphcation of a flat cable is various, fire retardancy has come to be 
required when using it for an electrical machinery and apparatus member, an automotive application, etc. 
especially. As the flameproofing approach of a flat cable, the adhesives layer side of the adhesive film of 
two sheets in which the adhesives layer containing a flame retarder was formed on the base material is made 
to counter, and the approach of putting and sealing the conductor which has a circuit pattern between 
adhesives layers is indicated, for example as indicated by JP,5-303918,A. 

[0004] However, by this approach, hydrogen halide occurred at the time of combustion, and since there was 
a possibility of corroding a production facility, there was a trouble that the facility for removing hydrogen 
halide was needed separately. 

[0005] . , , , 

[Problem(s) to be Solved by the Invention] This invention is made in view of the above-mentioned trouble, 
and since the fire retardancy which was excellent, without using a halogen series flame retardant is given 
while electric insulation is excellent, the object is in offering the non halogen fire retardancy adhesive 
property film which hydrogen halide does not generate at the time of combustion, and the flat cable using it. 

[0006] . . 

[Means for Solving the Problem] The non halogen fire retardancy adhesive property film of this invention is 
an adhesive film with which the adhesives layer was formed on the film base material which consists of 
thermoplastic polyester system resin, and is characterized by carrying out flameproofing of the above- 
mentioned base material and/or the adhesives layer by the phosphorus series flame retardant. 
[0007] The base material used by this invention is formed firom the film of thermoplastic polyester system 
resin. As the above-mentioned thermoplastic polyester system resin, for example Polyethylene terephthalate. 
Polypropylene terephthalate, polybutylene terephthalate, poly hexylene terephthalate, Copolymers, such as 
polyethylenenaphthalate, polybutylene naphthalate, polyethylene -1, the 2-screw (phenoxy ethane) -4, and a 
4'-dicarboxy rate; Pori (ethylene isophthalate-terephthalate), Although copolymers, such as Pon (butylene 
terephthalate-isophthalate) and Pori (butylene terephthalate-Deccan dicarboxy rate), are mentioned In these, 
the activity of polybutylene terephthalate (it is called Following PBT) with especially good workability, 
thermal resistance, and dimensional stability is desirable. PBT may be used independently and may be used 
with mixture with a polyester system elastomer. 

[0008] Above PBT is thermoplastic polyester system resin obtained according to a polycondensation by 
using 1 ,4-butanediol and a terephthalic acid as a main monomer component. In Above PBT, diol 
components other than 1 ,4-butanediol and dicarboxylic acid components other than a terephthalic acid may 
contain as monomer components in the range which does not spoil the property of PBT original. 
[0009] As diol components other than the above-mentioned 1 ,4-butanediol, ethylene glycol, diethylene- 
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elvcol neopentyl glycol, 1, and 4-cyclohexane dimethanol etc. is mentioned. Moreover, as dicarboxyhc acid 
components other than the above-mentioned terephthalic acid, isophthalic acid, a sebacic acid, an adipic 
acid, an azelaic acid, a succinic acid, etc. are mentioned. . , , . • j n j 

rOOlOl Moreover, if intrinsic viscosity (I. V.) becomes low, since the film base matenal obtained will bend 
Above PBT and it will become easy to sometimes fracture it, it is desirable that the intnnsic viscosity in the 
inside of 25-degree C o-chlorophenol is at least 0.6 or more. , . . 

[001 1] It is desirable to use the polyether-ester system elastomer which is the condensation polymenzation 
object of the same polyester and same polyether as what the condensation polymenzation object of a 
polyester component and flexible components, such as a polyether and a polysiloxane component, was 
mentioned, and was used especially with polyester resin as the above-mentioned polyester system elastomer. 

[00121 Since the loadings of the polyester system elastomer in the above-mentioned mixture will have an 
adverse effect on a moldability and will produce turbulence in a film layer if the film base matenal which 
will be obtained if it decreases lacks in tough nature and increase in number, its 10 - 300 weight section is 
desirable to the PBTIOO weight section. 

[001 3] In order to carry out flameproofing of the above-mentioned base matenal and to carry out 
flameproofing of the base material, a phosphonis series flame retardant is blended with the above-mentioned 
thermoplastic polyester system resin. As the above-mentioned phosphorus senes flame retardant, the 
phosphonis compounds and/or ammonium polyphosphate which are expressed with a general foraiula (1) 
are used. 
[0014] 

[Formula 1] 
R* 

R» -P-O-R CI) 

II 
O 

[0015] The inside of a fonnula, and Rl They are a hydrogen atom, the shape of a straight chain of carbon 
numbers 1-16, a letter alkyl group of branching, or the aryl group of carbon numbers 6-16 R2 They are a 
hydrogen atom, the shape of a straight chain of carbon numbers 1-16, the letter alkyl group of branching, an 
alkoxy group, the aryl group of carbon numbers 6-16, or an aryloxy radical R3 A hydrogen atom, the shape 
of a straight chain of carbon numbers 1-16, the letter alkyl group of branching, or the aryl group of carbon 
numbers 6-16 is shown, respectively. , r- i /in • * 

[0016] the phosphorus compounds expressed with the above-mentioned general formula (1) - carrying out - 
- For example, methylphosphonic acid, methylphosphonic acid dimethyl, methylphosphonic acid diethyl, 
Ethyl phosphonic acid, propyl phosphonic acid, butyl phosphonic acid, 2-methylpropyl phosphonic acid, t- 
butyl phosphonic acid, 2, 3-dimethyl butyl phosphonic acid, octyl phosphonic acid, Phenylphosphonic acid, 
dioctyl phenyl phosphonate, dimethyl phosphinic acid, Methylethyl phosphinic acid, methylpropyl 
phosphinic acid, diethyl phosphinic acid, Dioctyl phosphinic acid, phenyl phosphinic acid, diethyl phenyl 
phosphinic acid, a diphenylphosphine acid, screw (4-methoxypheny) phosphinic acid, etc. are mentioned, 
and even if these are used independently, two or more sorts may be used together. 
[001 7] As the above-mentioned ammonium polyphosphate, it is a general formula (NH4 P03) n. It is 
expressed and a poorly soluble thing is desirable in easy flow powder and water. Moreover, the thing of n ot 
1 0- 1 000 is desirable from the point of the dispersibility to polyester resin among a formula. 
[001 8] Since the various physical properties of a base material will fall if sufficient fire retardancy for a base 
material cannot be given if it decreases, but it increases, the loadings of the above-mentioned phosphorus 
series flame retardant have the desirable 5 - 200 weight section to the thennoplastic polyester system resin 
100 weight section. a 
[0019] A fire-resistant assistant and a carbonization accelerator may be added by the above-mentionea 
phosphorus series flame retardant. As the above-mentioned fire-resistant assistant, the mineral salt of 
inorganic oxides, such as a silicon dioxide, a calcium carbonate, etc. is mentioned, and carbon black etc. is 
mentioned as the above-mentioned carbonization accelerator. These fire-resistant assistants and 
carbonization accelerators may be used independently, and two or more sorts may be used together. 
[0020] When it decreases, the fire-resistant improvement effectiveness is not acquired, but since the 
mechanical property of a base material will fall if it increases, 0.5 - 20 weight section is desirable [ the 
loadings of the above-mentioned fire-resistant assistant and/or a carbonization accelerator ] to the 
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thermoplastic polyester system resin 100 weight section. 

[0021] Moreover, an antioxidant may be added by the above-mentioned thermoplastic polyester system 
resin, in order to prevent oxidation degradation and to prevent lowering of a mechanical strength, while 
preventing the desperation of the resin at the time of a fabricating operation and making the appearance of a 
Plastic solid good. 

[0022] As the above-mentioned anti-oxidant, 2,6-di-t-butyl-p-cresol, Butyl-ized hydroxyanisole, 2,6-di-t- 
butyl-4-ethylphenol, Stearyl-beta-(3, 5-G t-butyl-4-hydroxyphenyl) propionate, 2 and 2'-methylenebis (4- 
methyl-6-t-butylphenol), 2 and 2'-methylenebis (4-ethyl-6-t-butylphenol), - thio screw (3-methyl-6-t- 
butylphenol), and 4 and 4 '4, 4'-butylidenebis (3-methyl-6-t-butylphenol), Tetrakis [methylene-3-(3', 5'-G t- 
butyl-4-hydroxyphenyl) propionate] methane, Phenol system compounds, such as 1, 1, and 3-tris (2-methyl- 
4-hydroxy-5-t-buthylphenyl) butane; A phenyl-beta-naphthylamine. Amine system compounds, such as N 
and N'-diphenyl-p-phenylene diamine; Tris (nonylphenyl) phosphite, The Lynn system compounds, such as 
triphenyl phosphite, trio KUTADE sill phosphite, and diphenyl isodecyl phosphite; Dilauryl 
thiodipropionate, Sulfur system compounds, such as dimyristyl thiodipropionate and distearyl 
thiodipropionate, etc. are mentioned, these may be used independently and two or more sorts may be used 
together. 

[0023] Since sufficient effectiveness is not acquired, and the effectiveness beyond it will not be acquired 
even if it increases more than a constant rate if it decreases, below 2 weight sections of the loadings of the 
above-mentioned antioxidant are desirable to the thermoplastic polyester system resin 100 weight section, 
and they are 0.1 - 1 weight section more preferably. 

[0024] An ultraviolet ray absorbent besides a glass fiber and an inorganic bulking agent, an antistatic agent, 
lubricant, a release agent, a pigment, etc. may be fiirther added by the above-mentioned base material if 
needed. 

[0025] Adhesives which use as a principal component the polyester copolymer which consists of the 
adhesives; dicarboxylic acid component and diol component which consist of the conversion ethyl ene- 
vinylacetate copolymer and the ethylene-ethyl-acrylate copolymer of non-conversion which well-known 
adhesives are usable as adhesives used in the above-mentioned adhesives layer, for example, carried out 
graft polymerization with unsaturated carboxylic acid, and a triazine component, and the poly isocyanate 
compound; the adhesives which consist of three components of saturation copolymer polyester resin, 
polyethylene resin, and organic alkoxysilane are mentioned, 

[0026] A phosphorus series flame retardant is added in the above-mentioned adhesives layer, and 
flameproofing may be carried out to it. The phosphorus compounds and/or ammonium polyphosphate same 
as the above-mentioned phosphorus series flame retardant as what is used for flameproofing of the above- 
mentioned base material are used. Since the various physical properties of a base material, especially an 
adhesive property will fall if sufficient fire retardancy for a base material cannot be given if it decreases, but 
it increases, the loadings of the above-mentioned phosphorus series flame retardant have the desirable 5 - 
200 weight section to the pitch 100 weight section in adhesives. 

[0027] The same fire-resistant assistant as what is used for the above-mentioned base material, and a 
carbonization accelerator may be added by this phosphorus series flame retardant if needed. 
[0028] When it decreases, the fire-resistant improvement effectiveness is not acquired, but since the 
mechanical property of abase material will fall if it increases, 0.5 - 20 weight section is desirable [ the 
loadings of the above-mentioned fire-resistant assistant and a carbonization accelerator ] to tiie pitch 100 
weight section in adhesives. 

[0029] That by which the adhesives layer was formed in one side or both sides of a monolayer base matenal 
as a fire-resistant adhesive property film of this invention; although the film layered product by which the 
laminating was carried out to the multilayer was used as the base material and the adhesives layer was 
formed in the one side or both sides, it may be formed either. As the above-mentioned film layered product, 
what carried out the laminating of the base material which has an adhesives layer to the multilayer by turns, 
the thing which carried out the laminating to the multilayer by the co-extrusion are mentioned. 
[0030] After carrying out extrusion molding of the film which can form the above-mentioned adhesives 
layer by well-known various approaches conventionally, for example, serves as a base material with an 
extruder etc., the approach of carrying out coating of the adhesives constituent containing adhesives, a flame 
retarder, etc. by a bar coating machine etc. is mentioned on the obtained base material. 
[003 1 ] Since bond strength runs short if sufficient fire retardancy cannot be given if it becomes thick, but it 
becomes thin although especially the thickness of the above-mentioned adhesives layer is not limited, as for 
the thickness ratio of a base material layer and an adhesives layer, 0.01-100 are desirable. 
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[0032] In order to raise an adhesive property, a primer layer may be made to intervene between the above- 
mentioned base material and an adhesives layer. As a primer used for this primer layer, the polymer of the 
graft copolymer; chlorination polypropylene; cyclized-rubber solution; isocyanate system of chloroprene 
rubber methyl methacrylate, a polyester system, and an urethane system etc. is mentioned, for example. 
[0033] The flat cable of this invention makes the adhesives layers of the fire-resistant adhesive property film 
obtained above counter, and is obtained by putting the conductor in which the circuit pattern was formed 
between the adhesives layers of these both, and canying out a laminating by thermal melting arrival. 
[0034] By carrying out the laminating of two or more flat cables which put and carried out thermal melting 
arrival of the conductor in which the above-mentioned circuit pattern was formed, the flat cable of this 
invention may be used as multilayer structure into which the conductor in which the circuit pattern was 
formed was built in three dimensions, may carry out the laminating of the aluminum foil to the front face of 
the above-mentioned flat cable, and may give electromagnetic wave shielding to it. For this reason, what 
prepared the adhesives layer in both sides may be used as a base material of a flat cable, using adhesives, the 
laminating of the front faces of a flat cable may be carried out, or the laminating of the aluminum foil may 
be carried out to a front face. 

[0035] , , . 

[Embodiment of the Invention] Hereafter, although an example explams this invention concretely, this 

invention is not limited to this. 

[0036] [Production of a base material (A-1)] After carrying out melting kneading of the anti-oxidant 
("IRGANOX B-225" by Ciba-Geigy) 0. 1 weight section and obtaining the resin constituent for base 
materials to the polybutylene terephthalate (PBT) 100 weight section whose intrinsic viscosity measured in 
25-degree C o-chlorophenol is 1 .0, extrusion molding of this resin constituent was carried out, and the film 
base material (A- 1 ) with a thickness of 1 00 micrometers was produced. 

[0037] [Manufacture of adhesives (B-1)] The conversion ethylene-vinylacetate copolymer which earned out 
acryhc conversion of 29 % of the weight of vinyl acetate contents, and the ethylene-vinylacetate copolymer 
and this copolymer of MI(melt index) =15 was mixed and manufactured. In addition, the tiling whose 
content of the ethylene-vinylacetate copolymer of non-conversion is 60 % of the weight. 
[0038] [Manufacture of adhesives (B-2)] In the polyester copolymer (mean molecular weight 35,000) 100 
weight section which four mol [ of equivalent mixture of a terephthalic acid and isophthalic acid ] and 
ethylene glycol 2mol, neopentyl glycol 3.5mol and 1, and 4-cyclohexane dimethanol 0.7mol is made to 
react, and is obtained, 5 weight sections combination was carried out and KISAMECHI range isocyanate 
was manufactured. 

[0039] [Manufacture of adhesives (B-3)] In the saturated polyester (MI=60, mean molecular weight 
100,000) 100 weight section which 45 mols of dimethyl terephthalic acids and 1,4-butanediol lOOmo^are 
made to react, and is obtained, heating mixing was carried out and the low-density-polyethylene (MI=9.5) 
and gamma-GURIDOKISHI propyltrimethoxysilane 2 weight section was manufactured. 
[0040] [Manufacture of adhesives (B-4)] To the above-mentioned adhesives (B-1) 100 weight section, 
distributed mixing was carried out and the park ROROPENTA cyclo decane (flame retarder) 20 weight 
section and the antimony-trioxide 15 weight section were manufactured. 

[0041] As opposed to the gap or one sort of adhesives 100 weight sections which be chosen from above- 
mentioned (B-1) - (B-3) (Examples 1-8, examples 1 and 2 of a comparison) The adhesives constituent which 
kneaded the antioxidant, the flame retarder, the fire-resistant assistant, and carbonization accelerator of the 
loadings shown in tables 1 and 2, and was obtained was applied by the bar coating machine on the base 
material (A-1) of 100-micrometer tiiickness, and tiie fire-resistant adhesive property film which has the 
adhesives layer of 50-micrometer thickness was produced. 

[0042] Subsequentiy, the adhesives layers of tiie two above-mentioned fire-resistant adhesive property films 
were made to counter, after putting the conductor in which tiie circuit pattern was formed between the 
adhesives layers of tiiese both, the laminating was carried out by tiiermal melting arrival using the 
lamination roll, and the flat cable with which the conductor was put between adhesives layers was produced. 
In addition, the' conductor and lamination conditions which were used are as follows. Conductor: Copper 
foil with 0.12mm [ in thickness ] and a width of face of 3mm was installed at intervals of 1mm. 
Lamination conditions: The temperahire of 170 degrees C, the pressure of 6kg/cm2, and rate 0.5 m/min 
[0043] The following performance evaluation was performed per the fire-resistant adhesive property film 
obtained in the above-mentioned example and tiie example of a comparison, and flat cable, and the result 
was shown in tables 1 and 2. 

(1) What did not carry out autolysis slaking of what carried out autolysis slaking of what made the sample 
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the multilayer film with an inflammable trial width of face [ of 60mm ] and a die length of 150mm, and it 
installed horizontally, and carried out autolysis slaking of this sample to the U character mold holder within 
10 seconds when it was made to light, installation and within O and 20 seconds within O and 20 seconds 
was judged to be x. 

[0044] (2) Combustion gas trial JIS Combustion gas analysis was performed based on K7217, what 
generating of hydrogen halide was not detected as was displayed as O, and what was detected was displayed 
as X. 

[0045] (3) After cutting down an electrical property (electric resistance, withstand voltage) trial flat cable so 
that it may become somewhat longer than 100mm, the conductor part of ends was exposed and the sample 
whose die length of a non-exposed part is 100mm was produced. About this sample, the electrical potential 
difference was impressed to the conductor part mutually located in an opposite hand, and the electric 
resistance between adjacent conductors was measured. Moreover, the withstand voltage test of IkVxlmin 
was performed by tiie same approach. In the above-mentioned trial, are more than electric resistance 103 
Mohm of a between [ conductors ], and the thing without the poor elective conduction after a withstand 
voltage test was displayed as O, and the thing without that right was displayed as x. 

[0046] (4) After heating a folding-proof sex-test flat cable at 100 degrees C by the condition of having bent 
thoroughly at 180 degrees for 120 hours, that to which O and poor electric conduction took place the thing 
without poor electric conduction was displayed as x. 
[0047] 
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[0048] 
[A table 2] 
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[0049] (Examples 9-16, examples 3-5 of a comparison) Extrusion molding of the base material resin 
constituent which kneaded PBT, the antioxidant, the flame retarder, the fire-resistant assistant, and 
carbonization accelerator of the loadings shown in tables 3 and 4, and was obtained was carried out, and the 
film base material with a thickness of 100 micrometers was obtained. Furthermore, on this base matenal, by 
the bar coating machine, the gap or one sort of adhesives which be chosen fi-om above-mentioned (B-1) - 
(B-4) were applied, and the fire-resistant adhesive property film which has the adhesives layer of 50- 
micrometer thickness was produced. Subsequently, the above-mentioned fire-resistant adhesive property 
film was used, and the flat cable was produced by the same approach as an example 1 . 
[0050] While performing the performance evaluation of (1) - (3) like the example 1 about the fire-resistant 
adhesive property film and flat cable which were obtained in the above-mentioned examples 9-16 and the 
examples 3-5 of a comparison, fiirther, the adhesive strength test of following (4) was performed, and the 
result was shown in tables 3 and 4. 

(4) what pasted up the adhesives layer comrade of the two adhesive strength test above-mentioned fire 
retardancy multilayer films ~ attaching ~ JISZ-1526 ~ being based - the sample of 15mm width of face ~ 
part 90 degrees C for 200mm/in tension rate ~ T mold fiiction test ~ heat-sealing bond strength - 
measuring - the heat-sealing bond strength of 1 -2.5kg / 15mm thing - O - it displayed. If it is the heat- 
sealing bond strength of 1kg / 15mm or more, it has bond strength sufficient as a flat cable. In addition, the 
heat-sealing conditions are as follows. 

Pressure: 2kg/cm2, temperature: 170 degree C, time amount:! second [0051] 
[A table 3] 
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[Effect of the Invention] Since a good adhesive property and the fire retardancy which was excellent with 
the electrical property are given by considering the fire-resistant multilayer film of this invention as an 
above-mentioned configuration, the flat cable using it is used suitable for broad applications, such as 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 2/9/2005 



JP,09-221642,A [DETAILED DESCRIPTION] 



Page 8 of 8 



electrical machinery and apparatus ingredients, such as a wire covering ingredient and a connector 
ingredient, an automobile member, and a housing member. 



[Translation done.] 
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